This is an area approximately 900 miles long and 500 miles wide. Frorn east to west it stretches bctween the foothills of the Rocky Mountains and the 100"' meridian, and from south to north between the North Platte River and the Boreal Forest of Canada.
Much of the topography of the Northern Great Plains north and east of the Missouri River is dotted with shallow basins following glacial advances and retreats. It is this region of glacial deposits interspersed with shallow basins that has been named the Prairie Pothole Region. The Pothole Region of the plains encompasses nearly 300,000 square miles from central Alberta to southern South Dakota and central Iowa.
Most of the shallow basins of this region hold surface water for only short periods of tirne allowing many to be intensively cultivated. In a report to Congress, Dahl (1990) estimated in the 1980's that 50% (2.5 million acres) and 65% (1.8 million acres), respectively, of the natural wetlands in North and South Dakota rcmained.
crlon are Wetlands in the Pothole Re,' generally classified using the systern developed specifically for this glaciated region by Stewart and Kantrud (1 97 1 ). Most wetlands using this system fall into temporary, seasonal, semi-permanent and permanent wetlands based on water permanence with an increasing number of corresponding vegetative zones termed wet meadow. shallow marsh and deep marsh.
Wetlands perform a range of societal services by providing for direct and indirect human use, wildlife, and environmental maintenance. We will examine two major ecological functions wetlands pcrform in northern prairie complexes: (1) Wildlife Habitat and (2) Forage. On page, 25 we will discuss societal contributions of prairie wetlands.
Wildlife Habitat
A wide array of wildlife utilize wetlands depending upon seasonal and annual water level fluctuations, as well as disturbances such as grazing and fire. From severe floods to devastating droughts, extremes are commonplace within the Prairie Pothole region. Due t o these cyclic climatic patterns, a single wetland may have a drastically different wildlife cornposition from year to year.
A reduction in natural ecological processes such as grazing, fire and water-level fluctuations contribute to decreased habitat diversity. Without disturbance dense stands of plants such as cattails become dominant in numerous wetlands. Unless unusually severe. livestock grazing of wetlands results in increased plant species diversity, more complex plant distribution patterns and tnore defined zonal boundaries. Decreased use of prairie wetlands by aquatic birds is often attributed to a decrease in habitat diversity. Duck production on four specialized gra~ing systems in south-central North Dakota was 1.5 to 2 times the level believed necessary to sustain a population. Average forage utilization by livestock ranged from 54 to 62 %j on the grazing treatments during the five-year study.
Wetlands are best known for the waterfowl population they support. The Prairie Pothole Region comprises only about 1 0 % of North America's wetland breeding area, but produces nearly 50% of the waterfowl in any given year. During years of above average precipitation, this percentage may be even higher. Estimates for total breeding duck populations in North America can be fou~ld in Figure I .
The last two decades of the 20th century exhibited drastic waterfowl population changes. As the 1980's came to a close, a severe drought occurred in the Northern Plains. Decreased wetland habitat and increased predation were significant factors limiting waterfowl production. Since 1993, above average precipitation has increased waterfowl populations, though not for all species, to modern day high levels.
Other factors that have assisted thc waterfowl recovery include the: 1 ) North American Waterfowl Managclnent Plan; 2) U.S. Departrllent of Agriculture's Conservation Reserve Prograrn; and 3) U. S. Prairie Pothole Joint Venture.
Waterfowl use of wetland habitats can be placed in four broad categories.
Courtship Brood raising Fall migration Drought
Each category can be associated with one or more wetland classes. For example, temporary and seasonal wetland abundance is critical during female mallard pre-nesting and egg production. These wetlands are first to become ice-free and provide display areas for attracting mates plus these are protein rich in insect populations needed for egg production. Brood raising occurs in those wetland habitats that contain the best combination of cover and food availability. Semi-permanent wetlands are used most often during this period as cover and water amounts provide safe conditions for raising newly hatched young. During wet years, seasonal wetlands also have provided waterfowl with attractive brood raising habitat.
During fall migration, water availability is usually restricted to permanent wetlands as the semi-permanent wetlands have dried up. Many waterfowl species feed in surrounding grain fields and use open water to rest. Open-water habitat becomes restricted during periods of drought. As temporary and seasonal wetland habitats dry up, semi-permanent wetlands sustain the waterfowl population. If drought continues for multiple years, dry wetland basins within cropland are often cultivated and seeded leading to declines in waterfowl populations. However, early season yields will be less than at mid-season (July and August) use. Wetland vegetation production steadily increases through mid July, peaking through August, and declining in September. Forage quantity and quality will vary with species composition, which is directly related to wetland type and zonation. Grass and grasslike plants usually provide the highest quality forage, including nutrient content and palatability. Dry matter production of wetland vegetation will vary between wetland class and zone, with the greatest production associated with semi-permanent wetlands having little or no open water.
While wet meadow zones produce one-half to one-third the production of shallow marsh and deep marsh zones, respectively, they are the most frequently used forage area. Favorable forages such as grasses and sedges dominate wet meadow zones; whereas, less palatable plants such as rushes become prevalent in shallow marsh zones. Deep marsh zones become dominated by lower palatable plants such as cattails and bulrush species. In the Dakota's, dry matter production levels vary from 1 to 2 tons per acre on wet meadow zones, 1.5 to 3.5 tons per acre on shallow marsh zones, and 2.5 to 6.5 tons per acre on deep marsh zones. Peak yields of slough sedge have been reported to range from 2.0 to 4.7 tons per acre in North Dakota to nearly 10 tons per acre in Iowa.
Manipulation of water levels and vegetative structure can alter forage production and species composition of wetlands. Reductions of litter through prescribed burning, mowing or intense midsummer grazing programs have also increased yields of wetland stands. Disturbance programs not only produce substantial yields, but have altered pure stands of species such as rushes or cattails to diverse plant communities that improve quantity or quality of forage produced. Production of whitetop was increased to 5.2 tons per acre using fall burning and 4.5 tons per acre by mowing compared to 3.2 tons per acre from undisturbed stands.
Although livestock producers have consistently utilized aquatic plants as forage, little attention has been attributed to nutritive content. Crude protein and digestible dry matter tend to be lower from wetland forage than upland prairie. Seasonal wetlands provide the best quality forage compared to other wetland types. However, like most wetland areas, seasonal wetland soils tend to be too wet for livestock or equipment to get into when quality is optimum. These soils tend to become sufficiently dry by early to mid summer to support mowing equipment.
If species composition is favorable, wetlands can provide a good quality feed when yield is high. Although most plant species that dominate seasonal wetlands can yield adequate amounts of forage if utilized at appropriate times, nutritive quality will vary between species. Grasses and sedges tend to have higher crude protein and dry matter digestibility than rushes and cattail species (Table 1) .
Nutrient quality of wetland plants declines with maturity, similar to upland prairie plants. Most wetland grasses have slightly lower protein and digestibility, higher fiber and similar phosphorus and calcium content when compared to upland prairie grasses. However, nutrient loss has been found to be greater in upland species than wetland species as the growing season progressed and wetland hays have been reported superior to upland hay in maintaining quality during dry years.
Palatability is a major concern when determining the overall use and importance of wetland vegetation. Wetland plant species will vary dramatically in palatability. Palatability will also differ for some plant species due to timing of harvest. Knowing the level of a plants palatability, which plants are palatable early (prior to heading) but not palatable once mature, and those that are unpalatable or low in palatability will help to fully utilize wetland plants in a livestock feeding program. Although a feed or forage may have high palatability, nutritional quality must be adequate to maintain livestock performance or body condition.
Many wet meadow and wetland plants are as nutritious as upland vegetation; however, digestibility drops off dramatically as plants mature, even when crude protein remains high. Many wetland plants, when fed as hay or grazed, tend to have a laxative effect in livestock. Knowing the quantity and quality of wetland forages is essential for best use in a feeding program.
In all, wetlands provide habitat for a variety of animals including wildlife and domestic livestock. Some wildlife species, such as waterfowl, are completely dependent on wetlands for food, protection, resting areas and water. Other ani- 
